Abstract. We determine effective temperature, metallicity, and microturbulence for a number of wellstudied late-type stars. We use the new NLTE atomic model of Fe, and discuss the results for the MARCS models, as well as for the spatial and temporal averages of full 3D hydrodynamical simulations of stellar convection. It is shown that, contrary to the mean 3D models, certain limitations shall be imposed on the line formation and spectrum synthesis calculations with classical hydrostatic 1D models to obtain physicallyrealistic results.
INTRODUCTION
In the past decade, there has been a dramatic increase in our understanding of Galactic chemical evolution, primarily through the rapidly growing amount of observational data. Largescale spectroscopic surveys, such as the on-going SDSS/SEGUE and the forth-coming Gaia-ESO programmes, aim to obtain millions of spectra that will allow to uniquely characterize various stellar populations based on their chemical properties. The automated pipelines designed for the analysis of these huge observational archives shall be fast and efficient, therefore a number of simplifying physical assumptions are usually introduced. Stellar atmospheres are approximated by 1D plane-parallel or spherically-symmetric systems, which are in hydrostatic and local thermodynamic (LTE) equilibrium.
Here, we discuss how these approximations affect the determination of stellar parameters from spectra of FGK stars. We compute effective temperature and metallicity for a number of reference stars relaxing the assumptions of LTE and 1D hydrostatic equilibrium. The details of the study will be described elsewhere (Bergemann et al. in prep, Lind et al. in prep.)
SPECTROSCOPIC STELLAR PARAMETERS
We constructed a new non-LTE (NLTE) model atom of Fe using all theoretical and experimental atomic data available so far. The model has been applied to the analysis of the Sun and a number of well-studied late-type stars with parameters determined by other independent methods, including the metal-poor turn- For the abundance calculations, we used high-quality spectra from the UVESPOP database (Bagnulo et al. 2003 ) and typically 20-60 Fe I and Fe II lines with the lower level excitation potential of 0-5 eV were analysed per star. Surface gravities were determined from the Hipparcos parallaxes (van Leeuwen 2007) and effective temperatures were taken from the IRFM study of Casagrande et al. (2010) . The efficiency of inelastic collisions with H I atoms was constrained based on the excitation-ionization equilibrium of Fe I/Fe II allowing for a small variation of T eff within its methodic error. Microturbulence was also found iteratively. The results for one of the reference stars, a metal-poor subgiant HD 140283, are shown in Fig. 1 .
We find that the excitation-ionization equilibrium of Fe in all reference stars can be well established under NLTE with the mean 3D model atmospheres. Analysis with the MARCS models delivers consistent abundances from the lines of both ionization stages, but only if the Fe I lines with high excitation potential are used; low-excitation lines give discrepant results pointing at systematic errors introduced by the assumptions of 1D geometry and hydrostatic equilibrium in the 1D models. It is, thus, recommended to exclude resonance and subordinate Fe I lines in 1D spectroscopic studies to avoid systematic bias in metallicity. The [Fe/H] 1D and [Fe/H] <3D> agree only as long as the high-excitation Fe I lines are employed.
CONCLUSIONS
We perform a spectroscopic analysis of a small number of late-type stars with parameters determined by other independent methods. The ionization and excitation balance of Fe I/Fe II can be achieved with the mean 3D model atmospheres under NLTE. Strong resonance and subordinate Fe I lines are sensitive to the T ( ) relation of the model atmospheres, thus, classical 1D models fail to provide consistent excitation balance. The NLTE spectroscopic effective temperatures and metallicities, inferred for the standard stars, agree well in 1D and <3D> only if high-excitation Fe I lines are used.
